Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



„ Google 



INSTRUCTIONS FOR MOUNTING 
USING, AND CARING FOR 

IDISAPPEARING CARRIAGE 

L. F., MODEL OF 1898 

F<Nt 

6.INCH GUN 

MODEL OF IS97 Ml , ' . 

{EIGHT PLATES) 



REVISED MAY 17, 1904 
REVISED NOVEMBER 28, 1911 



I- 



WASHINGTON 

GOVERNMENT PRINTING OFFICE 

1917 



Di.nzHl.vL.OO'^IC 



„ Google 



INSTRUCTIONS FOR MOUNTING 
USING, AND CARING FOR 

DISAPPEARING CARRIAGE 

L. F., MODEL OF 1898 



6.INCH GUN 

MODEL OF 1S97 Ml 
( EIGHT PLATES) 



REVISED MAY 17, 1904 
REVISED NOVEMBER 28, 1911 



,v Google 






„ Google 



Wae Depabtme:^t, 
Office op the Chief of Ordnance, 

Waghingtwi, November 28, 19X1. 
This mffnnst Is publlsbed for tlie Information and governmeot of the Regular 
Array and Oi-ganlze<l MUltla of the United States. 
By order of th* Secretary of War : 

W11J.1AM Cbozieb, 
Brigadier General, Chief of Ordnance. 

(8) 



ly Google 



„ Google 



TABLE OF CONTENTS. 



List of plates '. 

General description 

Emplacement 

Carriage 

Action of carriage 

Principal parts 

Base ring 

AKlmnth circle and pointer 

Traversing roller S73tem 

Bacer_-^ 

Clips and dust guards 

Cbasls and transoms 

Top carriage and recoil rollers 

Becoll and counter-recoU system 

Throttling valve 

Gun levers 

Crosshead 

Snspenslon rods 

Conn terweigtit 

Tripping gear 

Elevating arm and racks 

Elevating pointer 

Elevating system 

Sigh ting mecbanl sm 

Traversing mechanism 

Retracting mechanism 

Sighting standards, and platforms 

Conduits and wiring; 

Firing circuit 

Lightlngclrcnit 

Instructions for assembling the carriage : 

General remarks 

Implements 

Emplacement 

Base ring 

t.evell ng 

Distance ring and traversing roUers-. 

Racer 

Chassis — 



Elevating band _ 



(5) 

365245 

Di.nzHl.vL.OOglC 



InstrnctloDS for aaaembling the carriage — OoBUnued. 
Elevating mechanism 



Traversing gear _. 



Remaining parts 

After assembling. _ 



Important points 

Care of carriage: 

General instructions -. 
Gleaning recoil cylinders 



BemovlDg packing from stufflnf boxes_ 

Repacking stuffing boxes 

ruling recoil cylinders 

Service condition (lubrication, etc) 

RecoU cylinders 

OH holes 



List of articles In armament cbest : 

Per 6-iucti gun, modd of 1897 Mi 

For 6-incti carriage, L. F., model of 1898 

List of Implements furnished for 12-inch guns, modds of 1S06 and 190Q-. 

Qaskets and packing 



Approximate weight of parts- 



Names of parts, dimensions, and material-. 



ly Google 



LIST OF PLATES. 



I. Platform (emplacement) 7-3-24 

II. Longitudinal secUon___ 7-3- 1 

III. Side elevation of carriage (left) 7-8- 2 

IV. Front and rear elevation and plan 7-8- 3 

V. General method of controlling the energy of recoil IS-O- 1 

VI. Retracting gear 7-8- 4 

VII. Tripping mechanism ,_■ 7-3- 5 

VIII. Wiring diagram 14r-6-58 

<7> 



ly Google 



„ Google 



INSTRUCnONS FOR MOlMTINa USINt AND CARING FOR DISAPPEARING 
CARRIAGE, L F, MODEL OF 1898, FOR 6-INCH GUNS, MODa OF 1897 Ml 



(eight plates.) 

tThe points In italics are of importunce or concern the safety of the carriage, 
and should be special!; noted.] 



GENERAL DESCRIPTION. 

The Emplacement (PI. I). — Emplacements for these carriages 
are entirely of concrete and can be arranged for a maximum field of 
fire of 170°, This limitation is not due to the inability of the car- 
riage to traverse through 360°, but to the requirements of parapet 
protection for the materiel and cannoneers. The anchor bolts are 
set in concrete during the construction of the emplacement, the de- 
pvessions for the thrust plates being also provided in the top surface. 

Principal Parts. — Base ring, azimutji circle; traversing-roller 
system; racer; chasis; transom; top carriage; recoil and counter- 
recoil system ; gtm levers ; crosshead ; counterweight ; elevating 
Rrm; traversing, elevating, retracting, and sighting mechanisms; 
sighting platform; lanyard attachment; firing pistol; and acces- 
sories, including ammunition trucks, shot tongs, and implements. 

Action or CARRiAGE.^Upon firing the piece the gun-lever axle 
moves to the rear, carrying the top carnage with it. The lower ends 
of the levers move vertically upward, being constrained by the cross- 
head traveling in the vertical crosdiead guides. The trunnions of 
the gun move downward and to the rear in the arc of an ellipse. 

The energy of recoil is absorbed partly by raising the counter- 
weight and partly by the movement of the masses up the inclined 
chassis rails, but principally by the resistance of the recoil cylin- 
ders ; and when the gun comes to rest it has the proper loading angle 
of 5°. After loading, the pawls are tripped, and the excess of the 
moment of the counterweight over the moment of the gun, etc., 
enables it to raise the gun to the firing position. If this excess be 
small, the velocity of the counterrecoil will be slow; but if more 
counterweight be added, the velocity will increase, and the time 
required for going into battery will decrease. 
ft99.'>— 17 2 (8) 
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Base Riwo.'4/FlV»j bs'sfi: 5ing,5^ inade in one piece of cast iron, and 
i& held in place on the foundation by twelve 1.75-inch bolts. Twelve 
bronze screws for leveling the base ring are provided near the foun- 
dation bolts. They are set against steel plates in the foundation and 
are used to level the carriage. The base ring, in addition to having 
tlie lower roller path on its upper surface, forms the pintle for the 
carriage, and is provided with 12 holes for filUng the cavity beneath 
the roller path with grouting after the base ring is in place and 
leveled. 

Azimuth Cihcle and Pointer. — A brass azimuth circle, attached 
by countersunk screws to the top of the pintle of the base ring, is 
graduated in degrees, the numbers of which are to be added after 
the carriage is erected in its emplacement. The top of the racer is 
cut away on the left side to expose the azimuth circle; the azimuth 
pointer and subscale are fastened to the racer. The suhscale has 
slotted holes to give it a lateral motion for adjustment, after which 
it is fixed in position by two dowels. The subscale is graduated in 
decimals of a degree, the least reading being 0.01 of a degree. The 
whole (azimuth subscale and pointer) is protected by a hinged 
bronze cover. 

Raceb, — The racer is made in one piece of cast steel and has an 
outside diameter of 9 feet. On the underside there is an annular 
projection 1,25 inches thick, which is bored to fit inside a correspond- 
ing projection from the base ring, forming the pintle. The pintle 
surface of the racer is provided with an oil groove, and is lubricated 
through four holes from the top of the racer, closed by bronze screw 
plugs. The upper roller path is also formed on the underside of the 
racer. 

Travee8ING-roller System. — The racer rests upon a circle of 20 
live, conical, traversing rollers r unning on the base ring. These 
rollers are equally spaced in distance rings of wrought iron, which 
are united and stiffened by 10 separators. The rollers are of steel, 
forged with a solid trunnion at each end and flanged on the inner 
end to hold them concentric with the base ring. 

A dust guard, made of steel, arranged in four sections, protects the 
traversing rollers and is bolted to the racer. 

Chassis and Transom. — The two chassis of cast iron are bolted to 
the racer and are united near their middle points by a cast-steel 
transom. The upper surfaces of the chasas rails form the recoil- 
roller path and slope 1° to the front to facilitate the return o£ the 
piece to the firing position, thus reducing the necessary preponder- 
ance of the counterweight. 

Top Carriage and Recoil Rollers.— The top carriage is made 
of gun iron, cast in one piece, and consists of two side frames con- 
taining the beds for the gun-lever axles and two recoil cylinders. 
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all united by a transom; It rests upon two seta of 14 live, recoil 
rollers, the trunnions of which run in bronze-bushed holes in the 
roller frames. The rollers are of forged steel, 3 inches in diameter, 
and are flanged on both ends to guide the top carriage upon the 
chassis rails. They move to the rear with the top carriage at one- 
half its speed and travel one-half as far. 

Recoil and Counter-recoil System (PI. V). — The recoil cyl- 
inders are 6.5 inches in interior diameter, fitted with piston rods 2.5 
inches in diameter, having pistons forged solid with them. The pis- 
ton rods pass through lugs which project upward from the front ends 
of the chassis rails and are secured by the piston-rod nuts and check 
. nuts. The piston rods project through the rear ends of the cylinders 
and are supported in rear by brackets bolted to the ends of the chassis 
rails. At the ends of the cylinders there are the usual stuffing boxes 
with glands and followers. 

To secure equal resistance and equal fluid pressure in the two cylin- 
ders an equalizing pipe connects their front or pressure ends. In 
this pipe is an emptying coupling by which the whole recoil system 
can be emptied of oil. From this coupling a connecting pipe extends 
back to the throttling valve, and from this valve pipes connect with 
the rear ends of the cylinders. 

The energy of recoil is taken up in ^mall part only by the raising 
of the counterweight and by the movement of the top carriage up the 
inclined path, the greater portion being controlled and taken up by 
the resistance of the hydraulic cylinders. 

In any hydraulic brake the resistance is increased as the velocity 
of the piston in the cylinder increases and as the opening for the 
passage of the liquid decreases. The velocity of retarded recoil of 
the top carriage being variable and a constant resistance being de- 
sired, the orifices are usually varied in such manner that the relation 
between the velocity and the area of the orifices is at aU points such 
as to give a constant resistance. 

The general arrangement of the hydraulic cylinders, pistons, equal- 
izing and connecting pipes, throttling valve, and emptying coupling 
of disappearing carriages is shown on Plate V, to which these parts 
of this carriage conform in essential principles, features, and posi- 
tions. The relative positions of parts shown on that plate are those 
which exist in the " in battery " position. 

When the gun is fired the pistons remain stationary, while the top 
carriage (in which are the clinders) moves to the rear. The motion 
of the top carriage is retarded and finally stopped principally by the 
resistance which the oil in the cylinders offers to being forced from 
one side of the piston to the other through the following openings: 

1. The clearance between the walls of the cylinder and the piston 
necessary for working movement. This opening is of constant area. 
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2, The orifices between the throttling ,bars anil their slots in tlio 
piston. These openings vary with the profile of the throttling bars, 
since the slots, which are partly closed by these bars, are of constant 
area. 

3. The opening of the throttling valve which controls the flow 
through the pipes connecting the front and rear ends of the cylinders. 
This opening is of constant area during re«oil, but can be completely 
closed or changed to suit different conditions of loading and to cor- 
rect for any other conditions that would cause a variation in the 
length of recoil. 

The two throttling bars in each cylinder are constructed of constant 
width, with only a sufficient lateral clearance in the slots for working 
movement, and of varying depth, the profile being so designed that 
the areas of the orifices (the portions of the slots not filled by the 
bars) for the escape of the oil past the piston are constant from the 
beginning of motion up to the point where the velocity of retarded 
recoil of the top carriage is greatest ; beyond this point the velocity of 
retarded recoil of the top carriage is continually decreasing and the 
areas of the orifices decrease continually until they become zero at the 
end of recoil. The orifices have, at each point of the recoil, such a 
relation to the velocity of retarded recoil of the top carriage at that 
•>oint as to give a constant resistance to the motiou of the top car- 
riage. This results in a constant fluid pressure in the cylinders. 

The areas of the orifices have to be calculated for a particular 
set of conditions of loading, and any variation in these conditiuis 
wiU change the length of recoil of the top carriage, and conse- 
quently the height and inclination of the breech of the gun in the 
recoiled position. As the standard conditions of loading do not 
always exist, it has been found durable to provide means for 
varying the resistance of the hydraulic recoil brake in order that 
the prescribed length of recoil (bringing the gun into the prescribed 
loading position) may be obtained under any conditions, standard 
or not standard, as, for example, when practice charges are fired. 

For this purpose the equalizing pipes joining the two cylinders 
connect with a connecting pipe, affording a passage which can be 
completdy closed or changed in area b; the throttUng valve, and 
by which the oU can pass from one side of the piston to the other, 
i. e., from one end of the cylinders to the other. TMs throttling 
valve can he adjusted to give openings vaaying by 0.0066 square 
inch, from to 0.S square in^h. The graduations of the valve are 
stamped on the top of the body, there being 11 divisions, numbered 
0, 0.02, 0.04, etc. One romplete turn of the valve effects a change 
of 0.01S3 square inch in the opening. One-half tf/m effects a change 
of 0.0066 square inch. 
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The setting of the valve best suited to different conditions of 
loading, full or practice charges, etc., can be determined only by 
experience in actual firings with each particular carriage. Different 
carriages may require different settings, and the same carriage may 
even at different times require different settings for the same con- 
ditions of loading if it is in a materially different condition as to 
cleanness and lubrication of the working parts, etc. It is necessary, 
therefore, that oarefvZ records he kept, not only of the setting of the 
valve, the conditions of loading and recoil, hut also of the elevation 
of the piece amd any lAnorm/d condition of the carriage which 
might affect the freedom of its operation. These records shovld T>e 
studied in the light of all these dreumstances to ohtain perfect 
working. However, the loading position may vary somewhat with- 
out material inconvenience, and it is generally possible after a few 
firings with a carriage to determine the. settings of the valve which 
will result in the gun coming into a proper loading position for any 
conditions of loading. For fuU charges the valve should, in the lack 
of experience with the particular carriage, he opened to about 0.05 
square inch, hui riot more. 

A padlock is provided for locking the valve yoke in any position 
to guard against accidental or unauthorized changes in the position 
of the valve after it has been set. The valves should habitually be 
kept locked, but this should not be understood as discouraging exami- 
nation and manipulation of the valve, which are, on the contrary, 
highly desirable for the sake of familiarizing the personnel with its 
ctmstruction and operation. 

Each cylinder is provided with one filling plug, and an emptying 
plug is placed in tiie coupling of the equalizing pipe. In filling, 
the fiUing plugs should be removed from both cylinders so as to per- 
mit the air to escape and thus insure the filling of both cylinders 
up to the filling holes. 

The portion of the cylinders above the level of the filling holes is 
intended to be empty, this being for the purpose of allowing the oil 
sufficient space in which to expand when heated by weather, or the 
friction developed in firing, and to compensat* for the vacuum 
formed by the withdrawal of the counter-recoil buffer from its seat. 
This withdrawal is accomplished so rapidly in recoil that the oil can 
not flow through the small clearances with sufficient rapidity to fill 
the seat of the buffer without causing a high pressure in the cylinders. 

For all charges, the cylinder should, before firing, be filled to the 
level of the filling holes,' as above described. 

A neutral oil, of specific gravity of about 0.85 (such as the " hydro- 
lene" at present issued), is used, and with this oil the working pres- 
sure in the cylinders is about 700 pounds per square inch. A denser 
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oil would cause a higher pressure in the cylinders and thereft>rt 
short^i the recoil slightly. About 10.5 gallons of oil are required to 
fill the cylinders and pipes of one carriage. 

For the purpose of reducing the shock of accidental excessive recoil, 
recoil buffers, made up of alternate layers of balata and steel plates, 
are placed on brackets bolted to the rear of the chassis, where they 
will be struck by the upper ends of the gun levers if the gun is re- 
tracted or recoils beyond its proper position. 

The notches between the ratchet teeth cut on the front faces of the 
crosshead clips are numbered from the top, the numbers being op- 
posite from the notches and stamped in the crosshead. When the 
pawl teeth engage in the nineteenth notch, the gun is in its calculated 
loading position, helow which it should ■n/)t he retracted. By a proper 
adjustment of the throttling valve, the recoil of the gun should not 
vary much from this position. 

From the foregoing description of the recoil system it should be 
evident that should the carriage recoil too freely, the proper correc- 
tion is in diminution of the opcTwng of the throttling vtdve, not in 
an increase of the coujiterweight. On the other hand, the counter- 
weight alone should be changed to correct w -modify the counter 
recoil. 

The amount of counterweight can be determined by trial. How- 
ever much of the counterweight furnished be used, it will not mate- 
rially affect the length of recoil. 

Counter-recoil buffers are formed by annular projections from the 
rear cylinder heads fitting into corresponding recesses in the pistons 
with a diametral clearance of 0.008 of an inch. 

When the gun returns to the firing position, the liquid caught in 
the recesses in the pistons can only escape by the small clearance, thus 
acting as a buffer to check the velocity at the end of the return into 
battery. At the front ends of the chassis rails counter-recoil stops 
are provided to prevent the bottoming of the annular projections in 
the piston recesses, and against which the top carriage abuts when in 
the firing position. 

These counter-recoil buffers are now being replaced in carriages 
of this model by others having the male part on the piston rod and 
the female part in the cylinder head, and having a stroke about twice 
as long as the present buffers. 

Lugs project from the lower front part of the top carriage, which 
serve as fulcra for pinching bars held horizontally and engaging with 
teeth cast on the chassis rails, by which arrangement the top carria^ 
may be removed forward to the firing position against the stops if 
from any cause it should fail to come fully into battery. When time 
permits, the top carriage should always be brought fully into battery 
(against the stops) ; but, if desired, the gun may be fired when the 
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top carriage is as much as 2 inches out of battery with perfect safety 
and with no bad results other than a slight inaccuracy in the elevation 
of the gun. 

Gun Levers. — The trunnions of the guns rest in bronze-bushed 
trunnion beds in the upper ends of the gun levers. 

These two levers are made of cast steel connected at a point a little 
below their middle by the forged-steel gun-lever axle, which is keyed 
to the levers. The gun levers are supported by this axle, the pro- 
jecting ends of which serve as trunnions supported by and rotating 
in the bronze-bushed axle beds in the upper part of the side frames 
of the top carriage. They are secilred therein by cast^steel axle caps, 
also bronze- bushed, 

Ckosshead. — The lower end of the gun levers are connected by 
gun-lever pins to a cast-steel crosehead which supports the counter- 
weight, 

Crosshead clips formed in one piece with the crosshead are lined 
with bronze and engage over crosshead guides cast on the inside of 
the chassis. These . guides constrain the crosshead to move in a 
vertical direction. Ratchet teeth are cut on the front faces of the 
clips, to be caught by pawls pivoted to the chassis, and in this way 
the counterweight is held up and the gun is prevented from return- 
ing to the firing position after recoiling. 

Tkipping Gear. — After the gun is loaded it is permitted to rise 
to the firing position by raising one or both of the tripping levers 
until they are latched. 

The tripping levers should not be held up by hand after the car- 
riage starts into battery, as this would prevent their automatic re- 
lease and return to their proper positions during the counter recoil; 
they are so designed as to be automaticaUy brought to such position 
during recoil if for any reason they are not unlatched before firing, 
but this is not the desired action. The action is entirely automatic 
after the levers have been moved sufficiently to allow the carriage 
to start into battery, at which time they are caught by the safety 
latch so that the pawls are held out of the way of the rack until the 
latter has passed entirely below them, when they are released from 
the latches by the automatic action of the dogs attached to the cross- 
head, and are returned by the moment of weight of the tripping 
levers, etc., to their proper positions and are ready to engage the 
crosshead when it again rises. 

COUNTERWEIHHT BoTTOM PLATE ANO SUSPENSION HODS. The 

cast-iron counterweight bottom plate and the two rods which sus- 
pend it from the crosshead form the cage which carries the lead 
counterweight. The counterweight is piled in the cage in layers of 
different thicknesses, each layer consisting of one or more pieces. 
There are 16 smaller pieces on top provided with rings for easy 
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handling. These weigh in all about 1,000 pounds. By adding or 
removing some or all of these smaller weights the counterweight 
can be readily increased or diminished. The total amount of lead 
counterweight furnished is 25 pieces, weighing approximately 19,1*'*^ 
pounds, and forming a pile, including bottom of cage, about 57 
inches high. 

The amount of lead counterweight sent with each carriage is 
designed to be about 600 pounds in excess of that required to raise 
the gun to the firing position under normal conditions. No matter 
what charge be fired the counterweight used should be such as will 
raise the gun completely to the firing position, but should never 
be such as to cause the top carriage to strike the counter-recoil stops 
with great shock. In its lowest position the counterweight hangs in 
a well formed in the concrete platform concentric with the base ring 
77 inches in diameter and 53 inches in depth, measured from the 
underside of the base ring. 

Elevating Arm Axn Hacks. — The elevating arm is a single steel 
casting with bronze-bushed bearings at its upper ends for the elevat- 
ing-band trunnions, and also at its lower ends for the elevating-rack 
journals. The ele\'atinc racks of east steel are arcs of circles stinick 
with 90 inches radii, using as centers the centers of the elevating- 
band trunnions when the gun is in the loading position. (The load- 
ing angle of the gun is about 5",} The elevating racks work on 
guides bolted to the inner faces of the chassis. 

A lug is cast on the recur part of each ra^k and two holes are 
driUed m each chassis in which stop holts cam. he inserted and against 
which the lugs wiU strike to limit the depression of the gun to 0° 
or 5°, depending on the parapet over which the gun & to he fired. 

A spring buffer is attached to each chassis near the bottom of the 
elevating-rack guides to prevent any shock, if by chance the racks 
run down of their own weight, and also to serve as an elastic stop 
for elevation. 

Elevating System. — In the front faces of the elevating racks are 
teeth in which pinions on the elevating-pinion shaft engage. This 
shaft runs in roller bearings in the chassis and in the elevating worm- 
wheel bracket, and carries on its left end an elevation disk, to the cir- 
cumference of which is attached a white metal band, graduated in 
yards for service and subcaliber ranges, and every 5° for checking 
purposes. 

An elevating pointer, in contact with the graduated plate, is fas- 
tened to the elevating worm-wheel bracket. This pointer has slotted 
holes for first adjustment, after which it is fixed by dowels. 

The worm wheel is mounted on the elevating-pinion shaft inside 
the worm-wheel bracket and securely fastened to it by two square 
keys. 
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The elei'ating worm is mounted on the square section of the 
elevating- worm shaft. To the rear of the worm a strong helical 
spring is placed to keep the worm against its front bearing. If 
any downward force stronger than the spring pressure is exerted 
on the elevating rack the spiing will be compressed, and when the 
force has ceased to act the spring will push the worm back to its 
original pcsition and return the gun to its proper elevaticn. By this 
means any strains dangerous to the elevating mechanism during 
firing are avoided. 

The elevating-hand wheel shaft is supported in a bracket attached 
to the sight standard, is perpendicular to and connected with the 
worm shaft by bevel gears. On its outer end is the elevating hand- 
wheel, Near the center of this shaft is a second bevel gear which 
can be locked to it by a clutch operated by a clutch handle, and 
which meshes in another gear on the lower end of the maneuver 
elevating shaft. Attached to the upper end of the sight standard 
is a bracket carrying the elevating maneuver handwheel shaft, one 
end of which is connected with the maneuver elevating shaft by 
gears and on the other of which is the elevating maneuver handwheel. 
The gun can therefore be elevated or depressed by a cannoneer stand- 
ing on the concrete foundation and using the elevating handwheel, or 
by a gunner on the sighting platform using the elevating maneuver 
handwheel. When using the former handwheel, the clutch should 
be thrown out to avoid the necessity of operating the elevating 
maneuver gear. 

Sighting Mechanism.— The telescopic sight is mounted in a 
bracket, the front end of which is pivoted at the top of the sight 
standard and the rear part of which is connected by means of a 
link system to a worm segment meshing with the operating worm. 
The shaft of this worm is joined bj' an adjustable coupling to the 
front end of the elevating worm shaft; consequently any rotation 
of the latter elevates or depresses the sight with the gun. By this 
system the line of collimation of the sight always has, when cor- 
rectly adjusted by means of the coupling, the same angle of eleva- 
tion as that of the gun. 

SiOHT STANUABn AND PLATFOBM.^The sight standard is made 
of gun iron, in one piece, and is bolted to the racer. The sighting 
gear is attached to it, mcst of the parts being assembled in its 
interior. 

To this standard the sighting platform is attached at a height of 
33.5 inches above th racer. It is supported at its front end by the 
sight standard and at its rear end by the sight -standard ladder. 
A railing surrounds the platform on three sides. 

Tbaveesing Mechanism.— a traversing crank on the left side 
of the carriage actuates through a train of gears a vertical shaft 
9995—17 3 
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supported in the racer. On the lower end of this shaft a pinion is 
formed which meshes in the traversing rack attached to the inner 
surface of the base ring below the pintle surface. The traversing 
crank is operated by a cannoneer standing on the concrete founda- 
tions and is so placed that the operator can also read the azimuth 
circle. 

A bracket attached to the sight standard carries the traversing 
maneuver handwheel, shaft, and a train of gears connected by a 
vertical shaft and other gears to the clutch shaft, thus enabling 
the carriage to also be traversed by the gunner on the sighting 
platform. A clutch is provided on the clutch shaft, so that when 
traversing by the crank the maneuver traversing mechanism can 
be unlocked and the necessity for operating it avoided. The clutch 
is operated by a handle on the exterior of the traversing- gear 
standard. The traversing and elevating maneuver handwheels are 
placed at a convenient height above the sighting platform for 
manipulation by the gunner while sighting; the elevating wheel is 
on the left and the traversing en the right side of the sight' standard. 

The gun can be elevated from —5° to +15°, and the carriage per- 
mits of its being mounted in an emplacement in which the gim can 
be traversed through 170°. Stops on the base ring above the travers- 
ing rack limit the motion of the carriage in azimuth, depending upon 
the emplacement in which it is mounted. 

There are plates on the carriage indicating the direction of motion 
of the elevating handwheels in elevating or depressing the gun, and 
that of the crank and handwheel for traversing. 

The projectiles are brought to the gun on a shot truck carrying six 
projectiles. The truck is provided with wooden handles, and so con- 
structed as to be easily operated by one man. 

Eetkacting Mechanism. — A crank is provided on the right side 
of the carriage which actuates through a train of spur gears a retract- 
ing shaft, the ends of which are supported in the chassds, and on 
which are placed two drums. From these drums wire ropes pass 
around guide pulleys at the rear end of the chassis rails and are 
hooked to the upper ends of the gun levers in the rear of the gun 
trunnions, thus enabling the gun to be retracted by band from the 
firing into the loading position. The crank handle is maneuvered 
by cannoneers standing on the concrete foundation. The retracting 
ropes remain with the carriage, and when not in use should be wound 
upon the drums until their ends project but a few inches from the 
guide-pulley brackets. For safety, a dog and ratchet wheel are 
provided. 

In hauling down, care should be exercised that the ropes are under 
etpud tension. After taking up the slack in the ropes and putting 
seme strain on them, they should be vibrated slightly, and, if found 
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to be unequally loaded, adjustment should be made at the rope clamps 
on the drums. After the loop of the rope is placed over the hook 
on the gun levers, and while winding up the Slack, special care should 
lie taken that the rape is guided to the pulleys without kinks or slack, 
and that the coils lie sTnootkly upon the drums without crossing the 
ridges between the grooves. 

Safety- Lanyard Attachment.— To prevent firing of the piece 
by a pull, accidental or' otherwise, upon the lanyard before the gun 
has risen to the firing position, the lanyard is made in two parts, 
one from the primer to a ring attached to the safety device, the other 
from that ring to the loading platform of the emplacement, where 
i( is to be pulled by a cannoneer. To the ring to which these two 
lanyards are attached is fastened a cord which passes around and is 
wound upon a reel carried in a housing attached to the rear face of 
the elevating band of the gun. A spiral spring causes this reel to ro- 
tate so as to wind up the cord and keep it wound up, unless it is 
pulled out against the action of the spring. This unwinding is pre- 
vented by the engagement, in ratchet notches on the reel, of a spring- 
actuated pawl, which is automatically released by a cam, attached to 
the rear face of the upper end of the elevating arm, when the gun 
has reached the firing position — that is, when it has been raised to 
such a height that the projectile will clear the parapet. As, before 
this, the reel can not turn, the wire cord can not unwind, and the 
bhort lanyard can not be pulled to the rear sufficiently to bring any 
puU whatever on the primer wire. The long halyard having no 
connection with the shart one except through the ring on the wire 
cord coming from the reel, a pull upon this long lanyard does not 
affect the short lanyard or the primer until the pawl is released and 
the wire cord is pulled out against the resistance of the spring, at 
■which time it is safe to fire. 

CONDUITS ANn WIRING. 

All electrical conductors for the lighting, telephone, and telauto- 
graph circuits upon the carriage enter the counterweight well 
through a duct in the concrete, the opening of which is in the rear 
wall of the well a short distance below the base ring. The duct leads 
to a terminal box for the conductors, which is bolted underneath the 
base ring and located in a niche in the concrete. Attached to the 
lower end of the terminal box is a flexible metallic conduit, which con- 
tains all the conductors leading from the terminal box to the carriage. 

This conduit hangs in a loop close to the bottom of the well so as 
to permit movement of the counterbalance device and to afford suffi- 
cient slack to permit traversing of the carriage through the allowed 
angle. The other end is secured to the vertical pipe conduit near 
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the center of rotation, thence the individual conductors are led to the 
several points at which their current is to be used. The wiring 
system, as shown on the diagram, is, as fai* as possible, inclosed in a 
conduit system of wrought-iron pipe, fittings, junction boxes, etc., 
all with interior insulation and outlet insulators at the ends of the 
pipes. 

The conductors for the firing- circuit are completely inclosed in 
flexible metallic hose, entirely separated fr»m other wiring. 

Lighting Akhanqemekts (PI. VIII). — -The power for lighting is 
obtained from the power mains of the emplacement. For general 
illumination of the carriage three 16-candlepower lamps in parallel 
controlled by one switch- are provided. For illumination of azimuth 
pointer, elevation pointer, and throttling valve three 8-candlepower 
lamps are furnished. The azimuth and elevation pointer lamps are 
controlled by one switch; the throttling-valve lamp by a separate 
switch. On 220 volt mains these three lamps are placed in series and 
iire controlled by one switch, A 16-candlepower pertable lamp sind 
plug box is provided by the Engineer Department and installed by 
the Ordnance Department. This lamp is controlled by a switch on 
the lamp. 

The Firixg Circuit obtains its current from a dry cell battery, 
one wire from which leads through the' safety firing switch to the 
" ground " near the breech of the gun ; the other through the firing 
pistol and safety firing switch to the primer. Both wires lead up 
the gun levers and along the gun and are incased in flexible metallic 
conduits for protection. The gv/n should l>eifiTed only hy closing the 
circuit at the firing pistol after the circuit has been dosed for both 
wiree at the safety firing switch The pistol also contains an indi- 
cator to show that the circuit is in working order. This indicator 
consists of a contact piece, resistance spool, two electromagnets, and 
an anchor, to which the buzzer is attached. When the contact piece 
protruding at rear of the pistol frame is pushed in, the gun being 
lirepared for firing, a current passes through the electromagnets and 
actuates the buzzer. This electric current is, on account of the re- 
sistance introduced, so weak that it can not ignite the charge in the 
electric primer. . 

The firing pistol is located near the top of the sight standard on 
the left side. 
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iNsntucnoNS for assembling the cakruge. 



This requires machines and implements for mechanical maneu- 
vers usually found at forts; but in addition to falls, blocking, jacks, 
sling chains, etc., a pair of shears, capable of lifting 6 tons, will be 
found especially useful. These are fully described in Tldball's 
Manual, page 284. 

It may be stated generally thai in assembling carriages no -parts 
should be directly struck with a steel hamaner, and that only copper 
drifts or copper or lead ha/iuners should he used. 

When two bearing surfaces are brought together it is especially 
necessary that both parts should be absolutely clean,, smooth, and 
well lubricaied. 

The size and weight of the carriage permit it to be transported 
by rail to almost all locations partially assembled, so that when it 
arrives at its destination only a few of the larger parts hirve to be 
put in place, namely: Sight standard with ladder and platform, 
counterweight, Euspension rods, base ring, racer, traversing rollers, 
dust guard, elevating band, and minor parts. 

The following description refers particularly to the order in 
which the parts should be put together rather than to an enumera- 
tion of the details of the operation. 

Base Ring. — Move the base ring to its position over the platform 
by means of skids and rollers. Place the thrust plates in position 
and lower the base ring by means of jacks until it rests on the plat- 
form with the bolts as nearly as central in the holes as possible. 

A sensitive machird8t''s level and accurate steel straightedge should 
be used in leveling aU parts. 

The threads of the platform bolts should be carefully examined 
to see that they have not been burred in tlie operation of lowering, 
and that they are free from rust. After they have been put in good 
order, thoroughly oil the threads of both bolts and nuts before screw- 
ing on the nuts. In screwing down the nuts on the platform bolts 
take up on each a little at a time, so that no part of the base ring 
will be strained. 

The greatest care muEA, be exercised in using the "level" and 

" straightedge " that the middle of the level is equidistant from the 
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points of contact of the straightedge with the surfaces being leveled, 
and that these points of contact on the straightedge are equidistant 
from either end. The level should always be reversed and the mean 
considered the true reading. 

After the base ring is properly leveled, pour under it a grouting 
of Portland cement. 

After the grouting under the base ring has set firmly, the leveling 
screws should be unscrewed slightly to prevent their being strained 
in firing. 

Tbavebsinq Rollers and Distance Rings, — Clean the lower roller 
path and the pintle surface with kerosene and emery cloth if neces- 
sary, after which place the rollers and distance rings in position and 
run them around several times by hand tb see that they work freely. 
If there is any unreasonable binding, it must be remedied before 
proceeding. 

Haceb ANn Chassis. — The racer with the chassis attached should 
now be moved over the base ring and lowered into position by jacks, 
care being exercised to keep the racer level in lowering to prevent ■ 
the pintle surfaces from jamming together. After the racer is in 
position, carefully clean the rollers and roller surfaces, and put the 
dust guard in place to protect them from dirt while assembling the 
rest of the carriage. 

CoTTNTEBWEiGHT.— For the purpose of assembling the counter- 
weight, block up to the top of the well. Carefully place the bottom 
plate in position and level it. Lower the pieces of counterweight 
into position with the shears, the complete disks first. The disks 
should be piled so that the holes are vertically above each other, and 
so placed that the suspension rods, aft«r passing down through them, 
will engage the crosshead. Should any piece.l)e, burred or bent, this 
should be corrected before assembling it. Lower cros^ead into 
position, engage it with suspension rods, and then put nuts on rods. 

Top Carkiage, Gun Lb^'ers and Gun.— Move top carriage into 
proper position and engage crosshead with gun levers. The small 
counterweights should be piled later. 

It is of great impartance that each suspension rod should bear 
half the weight;- therefore the nuts should he carefully adjusted to 
bring this about, and the length of the suspension rods should be 
carefully mea»iired, so that one nut shall net be higher than the 
other. 

The counterweight can now be lowered by jacks, bringing the 
tops of the levers to a convenient position for mounting the gun 
over the top of the parapet. The following method is, however, 
thought preferable: Jack the counterweight up until the levers 
are nearly in the recoiled position, being cfireful to follow the 
counterweight with blocking; mount the gun in place on the ends 
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of the gun levers, bolt the gun-lever cap-squares in place, and secure 
the muzzle of the gun to the crosshead by means of ropes. 

Examine the stuffing boxes to see that they are properly packed 
and screw the followers up as tight as one man can comfortably do 
it with a spanner wrench. Remove all the filling plugs and fill the 
cylinders with oil. 

Elei'atikg Band. — The elevating band can now be placed on the 
gun. To do this remove the bolts and open the ring until it will slip 
over the lug on the breech. 

The band is in correct position when the centers of its journals 
are 55 inches from the center of the trunnions of the gun, measured 
parallel to the axis of the gun. This should be measured on both 
sides. After the band is properly placed screw up the bolts through 
the lugs and the set screws through the journals. 

Elevatikg Mechanism. — The elevating gear will ordinarily be 
found assembled when the carriage reaches its destination; if not, 
the following methods of assembling can be employed : If the elevat- 
ing-rack guides are bolted in position, remove the elevating-rack 
buffers, engage the elevating racks and arm, and slide the racks over 
the guide from the bottom. This must be done before the chassis 
and racer are lowered into position on the base ring. 

If the guides are not in position, engage the guides, racks, and 
arm; slide them into position from the rear, and fasten the guides 
in place. 

The elevating wormwheel bracket is then bolted to the chassis 
and the sight standard fastened to the racer. The sight standard 
is shipped with most of the parts assembled. The elevating-pinion 
shaft is pushed through from the left side. When half through, the 
roller bearing that goes in the left chassis and both elevating pinions 
are put on, after which it is put in its final position and the pinions 
keyed to it, 

A tooth diould be numbered on the inside of each pinion to corre- 
spond with spaces on the elevating racks, and the mechanism will be 
properly assembled when these are brought together. Otherwise 
level across the truimions of the elevating racks, engage the pinions, 
and key them to shaft without changing level of racks. 

The wormwheel is next put on, and then the worm with ball- 
bearing washers and spring are assembled on the worm shaft and 
the rest of the gear fitted up. 

Traversing GEAn.^The traversing gear with standard is then put 
in order, and racer clips, platform, and other small parts put in 
place, 

Bestainino PAirrs.— The sighting platform and sight parallel 
mechanism should be asseinbled to the carriage. 
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The sight bracket on top of the sight standard must he placed 
in parallelism with the gun in the firing position. To do this bring 
the gun in battery and lay it in horizontal position, using a gun- 
ner's quadrant or a machinist's level. Put a sight in the sight 
bracket and loosen the coupling that connects the sight-operating 
worm with the elevating worm shaft. Turn the sight-operating 
worm, using a wrench on the square part projecting to the front 
of the sight standard, until the level on the sight indicates that the 
sight is in horizontal position. When this has been accomplished 
tighten up the coupling, 

Apteb Ass£MBLino. — After the carriage has been assembled, the 
cylinders should be examined to see that they are correctly filled 
with oil. After all the bearing parts have been thoroughly cleaned 
and well lubricated, and the blocking under the counterweight has 
been removed, the pawls should be tripped and the gun allowed to 
rise to the firing position, to see that everything is working properly. 
The pieces in the top It^er of counterweight should be added 
gradually until the amount required to raise the gun to the firing 
position without great shock on the counter-recoil stops has been 
determined, by allowing the gun to rise several times, each time with 
an increase of counterweight. The retraction ropes should be de- 
tached after the gv/n is hauled down to the loading position and 
before it is allowed to rise again to the firing position. Note that 
the retraction ropes are under equal tension when the strain is first 
brought upon them, so that when the gun levers in hauling down 
are nearly to the buffers the pawls will click together. Do not 
attempt to retract the top carriage v/ntU the gun levers touch the 
buffers. The carriage should also be traversed to its extreme posi- 
tions against the azimuth stops, and the gun then hauled down to 
see that nothing will interfere with its recoil in these positions. 

Important Points. — ^After the carriage has been completely as- 
sembled and the gun mounted, the following points should be noted, 
viz: 

1. See that all traversing rollers bear as the carriage is traversed 
throughout its extent. 

2. Examine and clean out all oil holes. 

3. See that each suspension rod has its full ^are of the counter- 
weight. 

4. See that the pawls, pawl safety device, and tripping levers act 
properly. 

5. See that there is not a hard bearing between the rimbases of 
the gun and the gun levers. 

6. See that the elevating arm and band are properly assembled. 

7. See that the chassis rails and crosshead guides have not been 
burred, 
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8. See that the traversing pinion engages properly and that stops 
are properly placed to limit the motion of the carriage in azimuth. 

9. See that the dust guard does not bear against the distance rings. 

10. See that the counter -recoil buffers act properly when the gun 
rises to firing position. 

11. See that the elevating-rack trunnions stand at same height on 
both sides of the carriage. 

12. See that tlie piston rods are parallel to the tops of the chassis 
rails and also to the inside edges, that they are hard against their 
seats in front, and that the nuts are tight. 

13. See that the followers of the cylinder heads are tight, and 
that those in rear do not bear against brackets when gun is in loading 
position. 

14. See that the pawls engage in the racks properly and simul- 
taneously. 

15. See that the graduations of the azimuth circle are correct, 

16. Verify the graduations for ele\ation. 

17. See that the sight is in parallelism with the gun in the firing 
position. 
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CARE OF CARKUGE. 

(iKNKKAi, IxsTiirrTioxs,— -Carriages should be traversed from time 
tu time throughout their entire allowed movement. They should not 
be allowt'd to stand for long periods at a particular azimuth, as this 
might cause uneven settling of the pktfcrm. 

The habitual position of guns on disappearing carriages is " from 
battery," but at intervals the gun should be allowed to rise to the 
firing position and be elevated and depressed within the limits of the 
stops. 

TJte action of the patch should he tested before all flHru/s tu nee, 
that their action is not sluggish, dAie to weak spi-inys or lael- of lubri- 
cation. 

It u required that all parts of cnrria-ges he kept free from rust at 
all times. If this be allowed to accuniulate, its removal from bearing 
parts, and especially pist(m rods, requires particular attention in 
ordor that clearances may not be uudidy incre;ised. The use uf sand- 
(rcpcr fr coarse emery cloth for this purpose is iorbidden. Emery 
cloth No. 1 should he uf-ed. the nist being softened, if necessary, by 
kerosene. 

The retracting wire ropes should at all times be kept well oiled 
with light slushing oil. 

If any leakage occurs from the hydraulic recoil system, it should 
be immediately remedied, calling if necessary upon the district arma- 
ment officer for the services of skilled labor. 

The repacking of stuffing boxes may be done, when necessary, by 
trained enlisted men under the supervision of an officer, but will 
preferably by done by skilled labor. 

Before removing a cylinder head containing a stuffing box, or 
drawing a piston rod through a stuffing box, the pressure of the 
packing on the rod should be released by unscrewing the follower 
several turns. 

The vulcanized fiber or copper gaskets between cylinders and their 
heads should be in good condition, and consequently should be re- 
placed whenever necessary in order to prevent leakage. 

Recoil cylinders should be emptied at least every three months 
and thoroughly cleaned every six months. 

Cleaning Eecoil Cylinders. — For this cleaning a plumber's hand 
force pump will be supplied to each Coast Artillery post, with about 
10 feet of suction hose and 15 feet of discharge tube. 
(20) 
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In cleaning, the following order of operations may be followed : 

(a) Run gun into battery and remove oil from hydraulic recoil 
system. 

(6) Ketract gun until pistons are in the middle of the cylinders; 
then slack away until the pawls engage in the ratchet teeth en the 
crosshead ; observe that the pawls are properly engaged in the ratchet 
teeth, and that the pistons are not under the filling holes. 

(c) Remove the piston-rod brackets from the rear ends of the 
chassis rails. Take off the two nuts on the front end of each piston 
rod, remove the rear cylinder head from each cylinder, and carefully 
remove the rods rearward out of the cylinders. Before removing any 
part it should be marked so as to insure its being reassembled in, its 
correct position. 

{d) Thoroughly clean each cylinder from both ends with kerosene 
oil forced in with a hand pump, then wipe dry with clean cotton 
waste. Clean the piston rods and stuffing boxes. The equalizing 
and connecting pipes should be thoroughly cleaned by forcing kero- 
sene oil into them with the pump, permitting it to run out through 
the emptying hole. The throttling, recoil, and buffer valve stems 
should be removed from the body to facilitate this work. 

(e) After the removal or evaporation of all kerosene oil, reassemble 
the parts and refill the cylinders with hydroline oil, after which close 
the valves to their normal settings,- carefully inspect all parts dis- 
mounted, and complete the retraction of the piece. It should not be 
tripped before again removing the oil plugs and adding any oil 
needed. 

Removing Packing from Stuffing Boxes {Using Extractor 
FxTHNisiiFj* BT THE Ordnance Depabtment). — Close the extractor 
around the piston rod and insert the locking pin. Turn the extractor 
to the left, with pressure on the packing, until the needles are firmly 
engaged in the packing. Draw the packing out, turning slowly to 
the left. In the case of a box with interior thread, if the ring is 
tight, it should be unscrewed and not stripped out by the thread, 
because unless unscrewed it would catch upon and be injured by the 
thread. 

Extractor bars are provided to be used for starting the packing 
from its seat by inserting the toes of the bars in the rack teeth and 
prying over the edge of the box, being careful not to injure the thread. 

Repacking Stuffing Boxes. — Examine the old packing and dis- 
card all unfit for use. If any of the old packing is used, it should be 
put in after the new. 

To repack, put on the piston rod one ring of 0.625-inch Garlock's 
" waterproof hydraulic " packing and force it well to the bottom of 
the stufBing box by a wooden stick and mallet. Treat each layer of 
packing in a similar manner, being careful to break the joints, until 
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six rings of packing have been inserted. Place the halves of the gland 
on the follower, enter them together in the 6ox, and screw up the 
follower, being careful to note that tlie halves of the gland do not 
bind on the screw threads. 

No more force should be used on the spanner wrench than that of 
two men, and generally that of one man is- sufficient. The addition 
of a pipe to the end of the spanner wrench should not be permitted. 

When the box is properly filled and ifie gland tightened, there 
should not be more than 1 inch of space between the flange of the 
follower and the piece into which it is screwed. The follower should 
be tightened from time to time. If the follower is screwed into the 
stuffing box too tightly, an unnecessary amount of friction will be 
produced on the piston rod. When the follower is screwed in until 
the flange strikes the box, another ring of packing should be inserted. 
It is expected that a slight amount of oil will soak through and drip 
from the stuffiing boxes of carriages when not in use. This oil 
should be caught and not allowed to render the carriages unsightly. 
Also when tightening the followers a slight amount of oil will be 
squeezed out of the saturated packing. 

Service Condition {Lubrication, etc.). — ^When the carriage is to 
be kept in readiness for service and is in daily or frequent use, 
all bearing parts must be kept thoroughly cleaned and lubricated. 
Especial attention should be given to the lubricating of trunnions, 
pintle surfaces, shaft-axle bearings, sliding surfaces, gun-lever axle 
bearings, crosshead pins, elevating racks, elevating-band trunnions, 
crosshead guides, and the elevating, traversing, tripping, sighting, 
and retracting mechanism, including the teeth of all gears. 

The above parts should he lubricated ai frequent intervals whether 
the carriage is maneuvered or not, and it is essential for the proper 
preservation and working of the carriage that on every day on 
■which it is maneuvered for any purpose all bearings should he well 
lubricated invmediately before siieh maneiivermg. 

Proper lubricating and cleaning of the traversing rollers and their 
paths are essential to free working of the carriage. The dust guards 
should be removed to oil the traversing rollers and to clean them 
and the paths. 

Four oil holes, closed with brass screw plugs, are provided on the 
racer for oiling the pintle surface. 

When oHiv^ the pintle through these holes the carriage m.ust 
be traversed in order to distribute the oil throughout the whole 
ciroum,ference. 

It will occasionally be necessary to examine all ball and roller 
bearings to see that the dust guards are in proper place and that 
the rollers themselves are clenn. If they be found dirty, they may 
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be flushed with kerosene oil ; but care must be taken to fill the bear- 
ings with synovial oU after the kerosene has been drained away, If 
the rollers have rusted, the bearings must be taken out, the rollers 
cleaned, and the bearings reinserted. 

Ebcoil Cylinder. — Experience has indicated that the oil should 
not be removed from the recoil cylinders when carriages are to 
remain unused for a considerable period, as the walls of the cylin- 
ders soon become dry and then rust. 

Oil Holes. — Oil holes, where provided, must be cleaned out fre- 
quently to keep them free from sand and grit, and will be kept closed 
by the screw plugs provided, except when in the act of oiling. 

Before oiling at any oU hole wipe of carefully any dirt or grit near 
the opening that might he carried down into the bearing by the oil. 

-<jEEA8E Cups. — Where grease cups are provided, similar precau- 
tions against dirt or grit must be observed. In filling these cups 
do not fill the cup completely, but fill only to the bottom o£ the bevel 
at the top of the cup. If too full, the leather packing will not act 
as effectively. In putting on the cap see that the leather-packed fol- 
lower enters the cup without being caught, cut, or bent by the edge 
of the cup or otherwise. Screw the cap down on the cup, using a 
wrench, if necessary, to secure sufficient power, until the spring rod 
projects about a quarter of an inch above the top of the cap. Later, 
when the spring has recovered and has moved the follower fonvard. 
forcing the grease through the tube into the bearings, which will be 
indicated by the spring rod being pulled into the cap Until its nut 
touches, or nearly touches, the cap, it will again be necessary to 
screw up the cap on the cup until the spring is again compressed. 
When the cap is screwed nearly home and the spring rod does not 
project, it is an indication that the cup should be refilled. 

For further information regarding paints, oils, cleaning materials, 
and methods of using same see Ordnance Department Pamphlet, 
Form No. 1869. Annual allowances will also be found in this 
pamphlet. 

List of Articles Packkd in .^hhajient Curst for S-inch Gun, Model of 1897 
Mi, and Disappbaking Cabbiaoe, Model of 1898. 

[All articles marked ■ are carried loose In the chest.] 

For gun. 
*1 bos for firing mechanism. 
3 brushes, cleaning, for primer seat in F. M. bos. 

1 cloth, emwy. No. 00, 1 quire. 

2 drifts, bronze, 1 large, U47AB, 1 small, U47AC. 

1 drill, gunner's. 

1 file, flat, dead smooth (8-lnc-h). 
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] flie, half round, smooth (8-liicli}. 

1 file, ronod, second cut (8-lncli). 

1 file, three-cornered (S-iach). 

1 liammer, boilermnker's. 

1 Uanimer, cupper. 
*1 lanyard, gunner's. 

1 mallet, hand. 
*1 mallet, Imig-handled. 

1 pliers, cutting, 1 pair (7-luch). 
*1 pouch, gunner's. 

1 punch, gunner's. 

1 punch, pin. 

1 reamer, cleaning, for primer seut in F. M. hus. 

1 scraper, metal. 

1 screw driver, bar, for obturator nut and piniuu pivot w 

1 screw driver, bar, for spindle key, gear-seginent screwi 

1 screw driver, bar, for sight bracket, etc. 

1 wrench, monkey (12-inch). 

1 WTench, monkey (15-iuch). 
•t sleeves, guuuer's, 1 pair. 
*3 sponges, wagon. 

1 tray, loading. 
*4 twine, assorted, 4 balls. 
•Waste, cotton, 10 pounds. 
•2 wire, copper. No. 12, pounds. 
♦2 wire, copper. No. 10, pounds. 

3 files, pillar, No. 6 (6-iDch). 

3 files, 3-cornered, No. 4 (6-iuch). 

3 files, round, smooth (8-inch). 

3 files, half-round, smooth (8-inch). 

For carriage. 

2 extractors for cylinder bead. 

1. extractor for gun-lever and suspension-rod pins. 

2 hooka, counterweight. 

2 Oilers, half pint, 

■•l oiler, locomotive, 1 quart. 

1 screw driver, commercial (3-inch blade). 

1 screw driver, commercial (5-inch blade). 

2 screw drivers, steel. 

1 wrench, box, for filling pings. 
1 wrench, double, .125 and .25 nuts. 
1 wrench, double, .5 and .75 uuts. 
1 wrench, double, .875 and 1.0 nuts. 
1 wrench, single, 1.25 nut. 

1 wrench, single, 1.5 aut. 

2 wrenches, single, for piston-rod nut (2.0). 

1 wrench, spanner, for stufiteg box. 

The following articles being too lat^ are not to be kept In chest : 

2 pinch bars. 

2 water buckets, Indurated fiber. 
For all small screws use commercial screw drivers Issued with carriage. 
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lAtt of implemcnta fu.nished with each 6-iaeh If. F. //»», ihihM ••[ lnl:i Mi, 
mounted on disappearing carriagf, iniiilct of IHDt. 

1 rnmmer aad staff. 

1 sponge and staff, bore. 

1 breech cover. 

1 tomplon and muzzle cover. 

1 sponge cover, bore. 

1 slush brush with baadles to connect with sponge staff. 

1 steel scraper and socket to fit sponge staff. 

1 sponge staff for sliisli brush and steel scraper. 

Gaskets and packing. 

20 rings Oarlock's waterproof hydraulic packing, 0.625 inch sjuare iinil 2.r> 
Inches inside diameter. ' 

4 rings Garlock's wiiteiproof liydraullc packing, 0.25 inch square and 1 inch 
inside diameter. 

1 set gaskets for all joints requiring them. 

Weight of the priiiciixil parts of 6-inch disappearing carriage, L. F., motlcl 
of 189S. 

Name. Pounds. 

Base ring 4, 810 

Racer 3,400 

Distance rings, complete 600 

Traversing rollers, each 33 

Chassis, each 2, 980 

Transom , M5 

Set of recoil rollers and fi-ame, one side 208 

Top carriage 2, ooO 

Piston rods, each 225 

Suspension rods, each 125 

Counterweight, bottom plate ■ 1,890 

Counterweight, dead weights '. 19,100 

Crosshead 860 

Gun levers, each 1,114 

Gun-lever axle 428 

Sight standard, with mechanism and platform 1,485 

Traversing gear standard ^ 102 

Elevating rack guides, each 75 

Elevating racks, each 125 

Elevating arm . 520 

Elevating band 180 

Total weight of carriage 49, 190 

Two shot trucks, 200 pounds each 400 

Seven shot tongs, 10 pounds each 70 

Implements : 100 



ly Google 



Names of the parU Of 6-inch disappearing carriage. L. F., model of I89S, icith 
their location and tlie material of which they are made. 



Kameolpart. 


Localtoi. 


Uaterial. 


i 
1 


a 


f 


1 


Remarks. 










Ini. 


Int. 




Ailniuth pointer 

nut. • 
■tide. 












With 2 dowel pins, 
OJll inch diame- 










Arimutb pointer 

To binge on racer 


do 


























On Mlmuth- pointer 
Azimuth pointer 

Onwonoahaft 

On concrete plat Conn.. 
Racer clip la racer.... 


do 

do 

do 
















St. "•» 








i^A'iSS 








2 inch bore 




Castircm 

Wrought iron. 








asTJiF 


h^). ^^ 


0.5 

aeas 

0.625 
1.26 

l.S 

0.75 

0.75 
a 76 

0,5 


3 

11. 7S 

1.75 

2 
1.25 


':' 






cyJlndeis. 
Becoll-buflerbraokera 


do 

do 

do 

:::::t::::::: 






















do 


Special, with lead 


Do 


Z 


do 












Elevating band 

Etevating bracket 

El^v^Viiigwormwbeel 
bracket to chassis. 

Wonn.ahBrtcouplbig. 


v.v.Mo.:'.'.:'.:.'. 














do 








Bo 












Wrought iron. 


















Left^hind chassis 

Elewllng bracket 








do. 

BroDie 

:::::£:::::::: 

do 

do 

do 
















































Do 


ElevBlli« handwbeel 

shaft bracket. 
Tia versing gear stand- 

In"^ower ends gun 
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Names of the parts of S-inck disappearing carriage, etc. — Coutluued. 



Ouu-leveraxlebearliil^ I 
Recoil roU«r [rames.. . 
ElevstlDg aim, lawn 



CounMiwslght bot- 



Dlrwrtlon jflates lor 
B^tsQce ring 



Do.. 



ElevBting bracket 

Elenting clutch.... 

ElevBting clutch 

handle. 
Elevating cluteh- 



Elevatlug g 

tloD jtFJpS. 

Elevating 






EteTBtlDg ha 

vbedsbaR. 



Etovating 

bracket. 
Elevating manei 
ver bCTCl gear. 
Do 

Elevating manei 
ver bevri pinion. 
Elevating maneu- 
ver beTel pinion 



. <^stlron... 
Cost lend.. , 



. Fourth to seventh 

la;rer, Inclualve. 



Connecting counter- 
weight togun levers. 

On traversing gear 

sCejiilaii], 
On side of right chassis 

On traversing gear . 



At traversing rollers. 

At traversing rollers, . 

outer ends. 
For traversing rollers. . 

On sight standard 

Connecting elevating 

band to elevating 



On elevating ham 
vbeel shaft. 

shaft . 

ing Shalt. 
On elevating hand - 

wheel Shan. 
On worm-wheel bracket 

On elevating h a n d - 

wheel sl^. 
Clutch-handle stud. . . . 



Cast steel.. 
Tobinbronie.. 



15 teeth, e pitch. 
. 26teeth, tpltcb. 

15 teeth, 6 pitch. 
. 20 teeth, 1 pitch. 



Cast Iron... 
Bronce..... 



On elevating ba 

wheel shaft. 
Elevathig bandwheel 



astiron. 



n elevating roaneu' 



. 62 teeth, gpitiA. 

. 32 teeth, 3 pitch, 
ieth 8 pitch, 
ietb. S pitdi, 
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Names of the parts of 6-inch ttUappearing carriage, etc. — Contiuued. 



Nuneofput. 


Location. 


Uatarlal. 


1 

2 


1 


i 


1 


Remarks. 




EleYBting maneuver 

On sight standard.... 
On elevating pinion 

ThS"gh chassis 

On guides on chassis. 
Betow elevating racks 
Etevatlngnick buffer. 


Bron» 

do 


10 
10 


Iiu. 


Int. 




ver gear hracket. 














67.0* 




With key. 


ver handwbMl 

EleyMine maneu. 

ver shaft bracket. 

Etevatlng pinions. 

ElecatfDg pinion 


Cast iron 

Forged sKiel... 

Cast steel 

Wrought Iron. 












nxs 




4kk» 








' 












.fr.iCs«b.,. 

r«.sprtng5 twits. 


Wrought iron. 
Bronie 


a 75 




' 




Bolted to chaasts 

On inside oJ chassis... 
Worm-wheel bracket.. 
On worm shaft 

Worm-wbee) bracket.. 

Connect worm shalt 
withslght-operaling 

On"r™. Shalt 

do 

On elevating pinion 

Onteftdiassls 

n left end of elevating 

pinion shaft. 
On worm-wheel brack- 




rf.'Sil.,,- 






















nut betting. 










ElevBlfng worm 


.-.do 

...do 

Sprtag steel... 




12.76 




threads. 


Shalt coupling. 










Efe^X worm 












Cast steel 

Cast iron 








trndsprtog. 


Elevating worm, 
wheel foaeliel. 


















Elevation pointer... 
Emptying coup - 
Emptying (ollowers 

E^Uxine-pIpecol- 
E guai iiing-pipe tol- 

Eqnalldng-plpe 










BroDM 

do 










Emptytogeouplhig... 

On top oarrlagc coa- 
nectfiig reoofi cylin- 
ders. 

Onendsolequflliihig 

Coiinectlng equaliting 

On ends ol equalliing 

pipe. 
Securing equalising 

On top ot recoil cylin- 


















Copper, 
















Braaedonpipe. 


















Wrought iron. 






























SiWS^v.:::::: 


Cast steel 

Forged steel... 

SK".'::: 

Bronie 


12 










! 


l.right.Ilott. 




rnlt^ing^^ievers.... 
At upper ends o( gon 

levers. 
Crosshead to gun lovers 






Qun-leverplncovHs 








T.W 


7.95!.... 




In base ting forlevellng 


1.S 


i's ,.... 




pbtes. 1 l«V;;il^3CrewB°' 
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Names of the partg of 6-inch disappearing carriage, etc. — Continued. 



Nomo plate, , . 
OlIcBO witiiVslvBl. 



. Tbrottlli^ valve . . 



do!!!!!!"! 

Fotfed alflet.. . 



Pawl (ulcninu. . . 

Pawl springs 

Pawl-aprlng pivots. 



. Wlthcarriage... 



Pistol Dracket 

PlatoQs and rods. .. . 
Piatfln tlDOTS. ..--.-- 

Pl^Con-llner pins 

Piston-rod bracliets. 

Racer clips, 
Itecail-buflc 

Becoil-buffer caps . . 



Retraction rope.... 

RetraetloD i o p i 

Retraction r o p t 

shaavfl axle. 
Retraction sbart... 
Retraction s p u i 



Rocoll buffers - - . 



pound e«ar. 
ponnd-gearstud. 



On retTBCtion e 



. On retraotioD pinion 



RatiacClon drums. . . 

Retraction ratchBl,. 

Retraction Iiooks. 
Retraction pinion . 

Retraction pinion 



On pawl pin . . . 
Right ctiassia... 



Heeoil-bufler bmelcet. . 
Tbrougb chassis. 



Splng st< 



cbaasTs. 
On sight standard.. . 
IQ recoil cylinders. . . 

In plst<m lioers. 

On top of chassis 

On traversing rollers . . 

. Onracer 

. Onolassls 



. Bleel 

. ■Wrought Iron. 

. Forged steeL.. 

Cast steel 

. Forged steel. . . 



)n rettactioQ ploion i 
shaft. 

)n gun-lever cap. . . 
Dn retraction pinion . 



Steel 

Forgod steel.. . 



,' Yale standard pad- 



With split pins. 



. Handle with brass 
. With set s-iewB 



With wasbcr a 



. Diameter ol shaft 



"C"- 



. Elevating pinion Shalt . 
atiogplQioa shaft . 
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Names of the parts of S-inck disappearing carriage, etc. — Contlnuetit. 



Roller-rrame side 

Roller-frame stays . . 

Hope faaWnets 

Sar%t;-latchdogs... 
Satety-lateh lul- 

Balety-lBtch aprtogs. 

Satety-lalfih spring 



Screws, chooso-head. 



Retn^tiaa shaft in left 



MaaeQver trsversing 
Shalt la sight sland- 

Trai ersing gear stand- 

Trsi^ning pinion 

shafl: In racer^ 
On right chassis. 



Through end pleiws . . 



Belwoea sides of roller 



Safety iRtoh to spring 

pltot. 
Front ends of both 



Suspension-rod pin 



Roller-bearing dust 

Oraduatian strip 

Elevating wotmwheel 

Sight-standard plat- 



E^TatlDg direc^tloD 

Retraction direction 
plale. 



Steel-... 



Wrought hon. 



. 3.3 bora. 

; I.Bbore. 
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Numeg of the partt of 6-inch diiappearing carriage, etc — Continued. 



Blgbt-coDnecting 
Bight hnliantil 
Sight hailiontal 
8 1 g h t ■ opccMlng 

8 1 gtit - dpsraling 

segment {rins. 
8 1 g b t - opontlng 

Btght-perallelTod... 



HgtitstaudBrd.. 
Sigbt-B t a n d a r 

OOre-holO OOVBTB 

Blght-s t a u d a I 



^ht-staudar 
Sight-standard pi 



SMraclion spur gaar . 
Tripping Shalt levar. . 



Tiavtrslng MI 

aun-lavo' jdna 

Sospemlrai-tod irins. . 

HolJorlrgiOB 

Elevating liandirbari. . 
Elevating bev«] pinion. 

ElsvBtlfmdIA 

lfan<uv«T devBting 



l«ttacUon< 






Crank-shaft collar 

Travirdng maiwuviii 

Shalt pIMen. 
Elavatlng bevel pltdon. 
Elflvatlng wonn-shalt 

Uaneuver traversing 

shaft collar. 
Manauvm elevating 

shaft collar. 
Traveralng. maneuvw 

eeor-shalt coUar. 



Ball-lhrusTbearfaigB. . 

Dust guard 

Core-htrieoOTer. 

Ihist guard 

Sight-standard cover . 

Name plate 

Traveralng haodwbeel 

stud. 
Between distance rings 
With carriage.... 
Inside at sight it 



Arm and parallel rod. 
InMde of sight standard 

On secnent and sight 

Bight standard 

Inside of sight standard 



Brass.. 
Steel... 
Brass.. 



Wrought irmi. 
Cast iron 



Segment-arm bracke 

to sight standard. 
On ^ht standud. .. 

On sight-standard ptat- 

la base ring to limit 
traversing olcairlage 

Rope lasleners 

Quit-lever caps 



Wrought Iran. 

Rolled iron.... 
Wrought iron . 



Cap squares 

Rear stuffing boxes. . 
Elevating arm caps. . 



2 nuts 1.29 InchcB. 
high, 2 nuts 0.626. 
luohhigh. 
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}iame» of the parU of S-inch ditappearing carriage, ntc. — Continued. 



Stufflng bum 

Stufflog-boi lollow- 
Stufflng-boi eLanda . . 
Stufflng-boi: nwds. . 



CroBslieail to suspan- 



TSBSfOi^c sight 

Telssooplc alght 
WliuaHng screws. 



Throttling-v s 

ThioKUng-T a 
tollowecs. 

ThrottUng-T a 

T&Mtling-T a 

Ut«h. 
ThiottUng-v a 



On sight standard... 
On sight braoket — 



Topoanlaga 

Throttling ™ive. . 



. Attactied to bliss ring. 



avwsilK manauTM 
1 Iravarsing craolc 



Traverstng clutch. . . 
Traversing rlutch 

eccentric. 
TravBTsliig dutch 



Traversing o o 
. P pound gear. 



Traversing crank 



Traversing gear 



On clutch eccentric . . . 
Traversing gear stand- 



On traveisii^ crank 
Traversing gear stand- 
On traverse pinion 

Traversiiig gear Stand- 
On racer 

On dght standard 






Cast Icon... 



St«el 



Bronie and 



Steel 



Cast iron... 

Steel 

do 



'. 234 teeth, 3 pitch, 

'. 26 teeth, e pitch. 

. 22 teeth, 5 pitch. 
. IS teeth, 8 pitch. 

etb, 5 pitch. 



. 12 teeth, S pitch. 

. 12 teeth, 4 pitch. 

. Handle with brass 

. with collar and 
key. 
i2 teeth. 4 pitch. 
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Names of parts of ff-tncft dUappearing carriage, etc. — Continued. 



Name o( part. 


Location. 


Material. 


1 
1 


1 


t 


1 


»-.. 


Traversing maneu- 
ter gear shaft. 


Trsveidng maneuver 
gear bracket. 

On sight stai,daid 

On maneuver travers- 
ing shaft. 
Trflverame maneuver 
^gearshSt. 




t 


lot. 


Itu. 




With collar and 

keys. 
44 teeth, 8 pitch. 


Bronie 


TTBTBTsing maneu- 
stud, 
ver^aft pinion. 




.,. 




do 


K 8 K „ 

III 
SIM 








Traversing phiion.. 








Between baae ring and 
On tripping Shalt 


Forged steel... 

Cast St eel 

Forged steeL.. 














boreI.Sfi. 




















Trlpptagrods 

Tf^^°K-safetr 
TrijnifapWiat^.^.-.. 


Rear ends of chassis... 
Outside of both ohas- 

Tripping ™l to levers. 
On safetr-Iatch lu^ 

KSga-;::::: 




1.37S 






Forged steel... 


Complete. 


0.75 


2.15 






48.0 




WUbke^. 




levers. 










Wrench, single 


do 
































ao 

do 

do 

do 






























Wrench, spanner... 



















Electrical firing and lighting apparatus. 

TERMINAL BOX AND FLEXIBLE HOSE. 



^^ Name of part. 



■ (V19B) 
(VlflD) 

(Vex 

iVSM) 

(V3R) 

(V5AB) 
(V19C) 
(V5AW) 



(VBAV) 
fVBAU) 
(VSAC) 



Bolts, tap... 



Bolts, with Dui 
extension. 

Bolts, special 

Cover 

Hose, aer" 
talUc,! 



e, flexible m 



In terminal bos (V19A),.., 
For flexible metalhc hose... 



Seouriag strap (V5L) to bi 

(VlflD). 
Seoriring hose strap to conoret 

Through slate base (VlflB). . . 

On terminal boi (VlBA) 

On 2-inch flexible metalllGhasi 
From terminal box (VlBAl tc 

inch loricated steel conduit 

counterwe^t well. 



Onbi 



_e bolts (V6AB) 

nlnal box flttmg (ViSE) . . 
e fitUng (VSSlfto 2-hich 

plates la terminal 



(Vl^.' 



bolts (\^R) 
),eZ5 b; 1 5 Inches 
).fi21byl TMncbes. 
1.78 by 1 2a iiiChes 



0.25 b;2.12E Inches, 

About 6 leet long. 

Soldered od. 

Driven. 

0.08 b; 0.375 hich. 
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Electrical firing and lighting apparatus — Continued. 

TERUIMAL BOX AND FLEXIBLR HOSE— CMitiDued. 



iT 


ber. 


Name ol part. 


Loostlon. 


Hstertel. 


Renuika. 


(VS81) 


21 

2 

3* 


ripe fit ting 

Pipsplogs 


CanuectlnE Mnoti flexible meUl- 
11c hos« with 2-lndi lorlcBted 
steel eoQdult m oounterwelglit 


A, 

Bt. 
Br. 

■s."; 

Bi. 
Bi, 


dulls. 


was 










(V5T) 
(VSAK) 
<VSL) 


hsad. 




"■■a*'"™ 








Twniinklbox 

Terminal box fit- 








(VSAAl) 
(VBAH) 

(VSAD) 










duotors. 






bj ^0. 16 (0.06S 







LIGHTING CIRCUITS. 



<EizH) 


■: 


Bolts, tap 


In racer 


CI. 

S. 
8. 

s: 

W.I. 
B». 

M.'i. 

M. I. 

c. 

M.L 

CI. 
CI. 
CI. 

CI. 






















For tanctloD boxes (T59A) end 












do 




{T59D) 
(T5SL) 
(BKS) 

.fflXi 

(V2SBA) 
(V23CA) 


For pivtable lamp hook (E14C) . . 

CcHmecttog braces to 3-taob con- 
duit In counterweight well. 

SecorlDE Much GOQdult on couD- 
terw^I well. 

On mo.ffled lamp fitting <E13D). 


Pipe. 


Ca 




Conduit, Qexlble 
Condu^^, No. 16 

eK: 












out outlet box. 




(V23AJ1 


do 




Hook for portable 
JiiSLiboi 




















Juuction bo. 






<T5flB) 






Lamps IG caadle- 

iJS^ie'nJdlt 

Lamps 's caudle- 

lim^s'ca^dt^ 
power, 7*-T0!t. 


For lighting circuits on 110-vott 
For Idling circuits on Z»-volt 
Fotl^Ung circuits on HO-Tolt 
For lighting circuits on 220-voit 








Do 


(E12NA) 
(EI2M) 








T)o 
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EleoMcal firing and Ughting apparatite — Contlaued. 

LIQHTINa CtKCtnra-Ciintlimed. 



nece 
joatk. 


Nirni- 
bM. 


Name of part. 


Ueatloo. 


Uaterlai 


Bemarki. 


(E«A) 


1" 


I«ltv, portable.. 


Hungonlertehunla 




Aluminum studs 












SfS 


'",?3! 


J 


ESf.tt?.:::: 


In reflectors (EiaPl) 


S;l- 






Used on carriages 








lUng TfllYB. 




W 1 1 1l1> 230-TDlt 

mains only. 


(E13D) 


2 


Lunp & 1 1 m e , 


vatlpn potntor and I st throt- 
tUng TBiye. 


CI. 






modlfli«L 












SSSInS"' 


(VaSFT) 


* 


"Iff""" 


For 0.fi-lneh conduit 


W.I. 


Ri^taadklt, 




rmoT) 




"atii'"'' 






Do. 
Do. 


1 


For I.lWnoh conduit 


W.I. 




(V2SLT) 




Ni^, Short, 0.S 


For teea (V13BC) 


W.I. 
W.I. 


Right. 

Do. 


4 


'SRSRSdJf.-""'" 


(vaAw) 


Z 


Nlpplw,ol»»se... 


On O.Mnch conduit 
















tern Electric Co. 
No.fiOS8, 


(EUT) 


s 




From soc^fhoMer^lSAO) to 
tBB(33AC)ontefteluusla, 


Bi. 
W.I. 


Mii.::::;:;;:;:: 


CI.54nctL Insulated. 








* 


do 


From toe C23AC) to luocUon hM 
(TfiBH) an front transom. 


W.I. 


Do. 




1 


do 


From Jonction boi (T6BH) to 18 




Do. 














1 


.....do 


F^JS^lZbtlon ho. (TMH) to 

elbov (T23AJ) leadtng to 0.5- 


W.I. 


Do. 




1 


do 


inch conduit on top CBnl«e. 
From Junction boi (T»A) to tee 
(V2JAC) on left chssslg. 


W.I. 


Do. 














1 


do 


'Si..?.SKUu""""' 


W.I. 


Do. 






do 


From tse <23AC) to lamp flttine 
On top carriiwe loafflng to throt- 


W.I. 


Do. 




1 


do 


W.I, 






, 


do 


W.I. 


Do, 








tllKK-valTelamp. 










do 


rromlaiictloolK«(T«eA)to i«- 


W. L 




























^ 


do 


From tee (VltBC) totee (VISBC) 


W.I. 


Do. 




^ 


do 


F^ jSSKin (TBBA) to out 


W.I. 


1.2Unchlnsulated. 




1 


do 


W.I. 


l,2Mn«bln3ulatad. 








iBtlWI. 




Used mg^on car- 
^inch insulated. 






do 


From tunctton boi ( TSBE) to Dei- 










Iblo metalUe hose In oonnter- 

sstHtt.- 






ryzsA) 


i 


r-a:"'.-.:::-.;;. 


C.I, 




(VZtB 




&). 


C^DJ 


In Itmctlon boi (TWA)" ! .'...'.'.'.. 


Used ™ir on oar- 
ilaees without 


(BUB) 




Plug box 


"' 


Bi. 






(KiJ 


3 


R«itectoi9 




8. B. T. 




3 


■^a^""- 


....do .„ „.:...:::: 


V.A. 




cb'JaS! 


1 


Kl?."?'":: 


In lamp flttlng (or *<!aiiaiepowBr 

In so<^l holders (B 13A0) totlS- 


bL 




(BWAF) 


3 


....do 


V.A, 


Do. 
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Electrical firing and lighting apparatug — CoDtlnued. 

LIQHTINO CIRCUIT S-CootlDned. 



SS 


lr 


ITameofpart. 


Loeatloo. IbteriaL 

1 


Buiurki. 


'^S? 


3 

3 

1 
3 


So<4et holders.... 


{^i'SSffisa.'^";:::;::: 


b: 






■8Wifch,H;idi::- 

Switches, water- 
tl^t. 

SwltoUea, PerHns. 






(EI3Q 

<KiaBi) 

(V3SBC) 

(BISC) 


"S.'.'SST-'^^^ ~ 






^s= 






3 on 0.5^Inch conduit and 1 on 

Junction boi(TSBHl. 
On O.Wlaoh conduit at sf^t 

On modlfl^ lamp fitting 


M.I. 
S.It. 




do 


*i^"'™^otoL 















BATTEHY BOX. 



Hi 

<P1SM») 


1 

'S 

1 

....„ 

9 
10 

i 

10 

3 




InbBtterybo b ket 


e. 

B. 
8. 
H.R. 


In3pieoes. 


Secured to outside of bai'toy b^i. 

Underneath sighting platform... 

Battery boi to braoket 

For straps (P4£Q) and (P4S8).... 








under the nut. 




^l^^'^- 








CP46Z1) 


Conduit, fleHble.. 
Contaot-tork coo- 

'Sis?"' 

Otound connec- 


Fot ^SSals of flrii^'itoiiltV.'.: : 
Ing apparatus. 


C. 


Hade up of tam^ 


(P*sr) 

(PMVl) 

(PiSY) 
(PlBCl) 


Br. 
Bt 

I:: 

F. 

I- 

H.R. 

S. 

c. 












Forbatlery-boi connections 
fPlSBIl. 


tlms. 










Sl55aSSi«i»v.v.:: 
















f^%\] 


KeccptBdea 


In branches of Bring circuits 












PI 








-B-^V'Jb--"-"-"- 


s"aBS:ir';''^E;:'. 










'^^} 


R.'KSAS'Ti;::- 




■SSi^;;;;;;. 


Insulated, about TO 
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Electrical firing and Ughling apparatus— Continued. 

FIRING PIBTOl. AS PER DRAWING H-6-3». 



required.] 


Flew 


=e- 


Nunc of part. 


Location. 


Uaterlal. 


Remarks. 


(P39DI) 


' 


4 null. 
B^p,«.,... 


In aptitg insulation (P3BH« 


|: 

S. 
Br. 

Br. 

H. R. 
Fiber. 


• 






(P39Bi 

(FMW2) 
(PMAB) 




From btedlug bolt |P3gDl) and 
bliiaingp».l (PSBJ) and spiral 
1 rm binding post (P39J) and 1 (or 

a'.asaiaT^i.H., 

For Hrlng-plslol brocket 

1 In magnet header (PSSAE) and 
In'ntK^*^!)"'- 


Bee dr. 7-3-3), rev. 
Oct- 1, 19W. 


(PSflFi) 
(P39Z1) 






For terminals 




In piar button (F3BADII) 

Pivoted belov magoeU do buuet 
(tame (PMAC). 

Secured to piatol cover CP39A1). . 

"as MS,*""-' 

Engage In buuei-board nuts 
through pistol oorei. 




■(FSeAKa) 

(P39A83> 
<P39AQ1) 
<P39AP1) 
' {P3BAC) 
•(P»Atl) 

(P39Vi) 

SffiSi 


Biiu«r, cranplete . 

Buuerlward.... 
Buiier-board 
B^i.er.board 

BSSETfru™ 

BuiMr-frsmebolt. 

Bax««t-fr«me 

screw. 

Bu»eip[vals 


Hade up oft anna- 
Si, ■?SSg; \ 

^TbSiu: 

lied Abec bush- 

Supports baiter 
pivots {P39AH). 


H.R. 
Br. 
Br. 

8. 
si. 
8.B. 

{^ 

8.' 

H.R. 
Bt. 
Bi. 

Bi. 
Bl. 

Br. 

Br! 
H.R. 

I. 


Pwos throutfithe bmter board 
In hmier bame <PSBAC) 

SSKS'-SZi™";::: 




FrombiudlngpoatacrevlFNW:) 
to magnet .pool. 

In magnet spools (PMDS) 

Bolted to buiicr board (P3»A83). 
Begja magnet beeder to magnet 




<P3»AAn 


UB«n»tbar3 

MagMlhe^lct.... 
Magnet screw*.... 






Surround bushing {P3eZ2) 

Topofpi>*llrame(P3«cl) 

A.taohed to flihw pistol bracket. . 




',W!i 


lffilS=.;::::: 

Push butt™ 

Pmh. button 


Secure pistol frame 
topl^loovei. 


<PMAI«) 

<Wgi) 


BetsEns pusb button In aeat 

Keeps p^ button inltaraarward 

EmMdedlnbwlofbuueibevd. 
Riveted to ITont hoe ol pWol 
coTM engaging Bring phtol 

Riveted to retaining catch 


portion. 
Tempered. 




Bubbeictoth...., 





,Coogle 



Electrical firing and lighting apparatus— Continned. 

FIRING F18T0L AS PER DRAWING 14-5-3V— Continued. 



■rood ?Drr«siBtuieetp»l (P39K1} 

itnding.... For spiral (PWAIl) 

satacf..... 1 ID bindlDK pint (P3IIJ1) and 1 
In binding post (P39X). 

----- ' " — - - ■ ■* (F»AE: 



Bcrev^springinsu- I S«ur» spring ' 



Secured to i-Bar edge of b 

InspiiHilP39An) 

Embedded in biuur board 



Secured to loi 
Trioer Pivoted' in re 

Tiigger pivot 



: portion of pistol 



Triner apriD! 

TrigE^tDiulatlo 



In rear portion of plstoHramo 

Secured to Bpcini insulatioii bv 
>•" — \ofi(Pl»Dl». 



(R» 

.-lEger IP39L3) 

Between bWlni bnK <P»DI) 
and pistol oover. 

ResistanM spools 



EnEages blndine 
screw (PB9QJ 
and ipiisl screw 
(P3IIAU3). 



Platlnlied. 
, To oompleuly in- 

t In testins 



3 PISTOLS AB PER DSAWINO 7-3-2n. 



In spring 

On binduu bolts. 
Id buuer board. 



SeouiDE binding posts to btiuer 

From binding bolt No. I to bind- 
ing stud No. IT and bom bind- 
ing stud No. 13 to binding pott 

In buuer board 

In spring insulation... 

On binding stud 

inaplrai 

1 Id magnet header and 1 i 

Seciving magnet tieaderto buitar 



isrd Attacblng buiier board to pistol 



fiber, 2 steel 
rivets, 1 brass 
rivets, 1. 1 -1 brass 
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Electrical firing and lighting apparatus — Continued. 

FIKINO PISTOLS A8 PER DRAWING 7- 



"^'. Name of part. 



Leatherjngiilstion < 



. on buEHr Iramfl 

. Bo1t«d to buuer board 

. Attaching magnet header I 

magnet bars. 
. In magnet spooU ., 



PtoWl cover... 
Pistol [nune... 
FlitfllbolC... 
FusbbuCtiui.. 



screws, yp 
sulaticFQ 



s Into pistol frame 

. Seciiiea pistid raver to pistoi frame 
In rear part ot pistol frame abov- 

Hd^ push button in it: laa 

wari position. 
Embedded in back ol bum 

. 'Wound oa magnet spools 

Securii^ spring msiilation to pi 



rear e^ o[ biuier 



. Onbmdlnt; 1>olt... 



S, Br. 

U.R. 
Bi. 

S-Br. 

Br. 

UidnJte, 



ro completelv in- 
sulate the bind- 
tng bolt. 



. For magnet spools. . 



SAFETY FIRING SWITCH. 



Blades 

Blocks 

Bolls, tap — 

Clip blocks... 
Clips 

Clip base 



, Attached,«lever(I'30T) |, 

Jotweenblades(P30F)andl8ver , 
(PMT). 
. For«.vers(P3CPl)and[P30Q!).. 

. Foi cUp to top carriage ' 

. InleverfPaOT) 

. Inaulatin£blaiies(F30F)BUdcUp , 
blocl>s(P30JJ. I 

In dip base i 

Riveted to clip blocks (P300 i 

Bolted to under left side ol lop i 
carriage. 

Secured to clip base ' 

Bolted to stop , 

O peraUn^ on lever pivot ( F30J ) ... < 



piDn^. 



4 I Nuts Secure cUp block (P3(U) 

blades (P30F). 

1 ' Fin BecuresstoptDleverbase.. 

a . Pins Between blocks (P30E; and 

I base and lever (P3DT]. 

4 : Rivets Securing clips to cUp bloclcs . 

1 Spring cover No. 1.1 On lever (pSoT) 

4 Split pLns... " - ^--.n. 



Are engaged b 

slf^y^^in 
switch clip bss 






idcUi 



(P30C)ofblade3(P30F) i 
-blocksfPWJ). 
bearing in lever base. . .1 
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Electrical firing and lighting apparatus — Continued. 

SAFETY FIEINO SWITCH— CtaiHuued. 



Fl«ee 


Nam- 
ber. 


Mams oC put. 


LotaUon. 


UHtfldoI. 


RemBrks. 




1 
4 


Teimlnal Mtach- 






dcoiHt Id Dlodsa- 
CPMF). 
For lecDrlng 
bramthesotflruiK 
circuit to <^i> 
blocks (P30I). 


(P4SB2) 










s. 











NamBOIpart. 


Location. 


UBterial. 


1 


1 


i 


a 
1 


Remvks. 


AilBbraekeU 




Cnst steel.... 

RoUed iron- 
Cast steel 


„ 








^ISf^t^ >nd 




oSSJsasSi.... 


2 






* 


















ings and oU 


















Castateol 




















ingg and oil 
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